Model order reduction is a research direction which has provided interest to many scientists recently. A large number of order reduction algorithms have been introduced in many different approaches among which retaining the important poles of the original system in the reduced root system is a dominant approach with many advantages. This paper presents a new model in order reduction algorithm for both stable and unstable systems, based on the idea of keeping the dominant poles of the original system in the order reduction process. This algorithm transforms matrix A of the higher-order original system to upper -triangle matrix on which the poles are arranged basically on H  -and 2 H -mixed dominant index on the main diagonal of the upper -triangle matrix so that error becomes small and the dominant poles are preserved. The illustration shows the correctness of the model order algorithm.
I. Introduction
Modal truncation technique is simple and cheap based on computation [1] . It has retained stability and dominant poles of the original system. However, most of the algorithms proposed recently as in [3] [4], [5] had their own disadvantages. In [5] , dominant poles were defined, but the algorithm determining the dominant poles showed high computational complexity. In [4] , a more simple algorithm was determined but no definition of dominant poles was defined and the reduced system parameters were complex numbers. However, the requirement of the reduction order model problem is that both original and reduced order systems have real number parameters. Therefore, to complete the algorithm in [4] , in [3] the algorithm has been modified in order that reduced system parameters are real numbers, but the algorithm is expensive based on the computation.
On the other hand, the general disadvantage of these methods is that the algorithm can reduce asymptotically stable system whereas in fact higher linear system can be unstable. Therefore, in this study, a new reduced order model algorithm based on modal truncation algorithm, Schur decomposition and triangle realization is proposed in order to overcome the disadvantages of the above algorithms.
This paper was written in the following structure. A new model order reduction for stable and unstable systems was presented in Section II. In Section III, the effectiveness of the new model order reduction algorithm was illustrated by two examples, namely: reducing the order of higher-order of stable system, and reducing order of higher-order of unstable system. Finally, conclusions were presented in Section V. II. New model order reduction algorithm for stable system and unstable system
Problem of order reduction model
A multiple-inputs multiple-outputs linear system is given with continuoustime constant parameters described in space stated in the following equations:
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Step 3. Re-order the poles on the main diagonal of the upper -triangle matrix  A by H  -, 2 H -and mixed -dominant index.
Step 3.2: Choose the largest H  -dominant index Step 3.4: Compute new equivalent realization  
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Converting discrete-time dynamic system (3.1) to continuous time, we obtain the following model: 
In performing the reduced order model system (3.2) by new algorithm basic on 2 H -dominant index, the results are shown in the following Original system 5th -order system 5th -order system
Fig.1. Bode plots of the original system, reduced order systems
Remarks of the results: From the result of order reduction, evaluation of the reduced order error and bode plots showed that: -The error between the original system and the 5 th -order system is smaller than the error between the original system and the 4 th -order system (0.0145 < 0.0360).
-Bode plots of the 5 th -order system almost coincides with bode plots of the original system. Bode plots of 4 th -order system has small deviations with bode plots of the original system in the high frequency (frequency > 5.4 rad/s) Therefore, the 5 th , 4 th -order system can be used to replace the original system. The above results prove that the new algorithm can reduce high order stable system.
Reducing unstable system
A high order unstable system as follows: Step 2-4: Performing reduced order model system follows step 2 -4 in new algorithm basic on 2 H -dominant index, the results shown in the following table: Step response and bode plots of the original system, reduced order systems results are shown Fig. 2 . 
Remarks of the results:
Step response and bode plots of the 4 th , 5 th -order system almost coincides with step and bode plots of the original system. Therefore, the 5 th , 4 th -order system can be used to replace the original system. The above results show that the high order unstable system can be reduced by the new algorithm.
To compare the effectiveness of the new order model reduction algorithm with the balanced truncation, the authors perform enough order reduction of the unstable system based on balanced truncation algorithm [2] (using balancmr function in Matlab -Simulink), results were obtained as shown in the following table: Step response and bode plots of the original system, reduced order systems results are shown Fig.3 . 
Step response and bode plots of the 4 th -order system based on new algorithm almost coincides with step and bode plots of the original system.
Step and bode plots of the 4 th -order system based on the balanced truncation has large deviations with step and bode plots of the original system. Therefore, the 4 th -order system based on the balanced truncation cannot be used to replace the original system.
IV. Conclusions
This paper introduced in detail the new model order reduction algorithm for stable and unstable systems. The most important new feature of the algorithm for stable system is the ability to arrange the poles in H  -, 2 H -and mixeddominant indices in decreasing the main diagonal of the upper triangular matrix A and the ability to retain the dominant poles of the original model in order reduction model. The effectiveness of the new model order reduction algorithm is illustrated by reducing order of higher-order stable system and unstable system. The simulation results showed the correctness of the proposed algorithm.
